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Substituted alkanophenones of the general formula in which R1 denotes 
optionally fluorinated lower alkyl, R2 represents hydrogen, optionally fluorinated 
lower alkyl or lower alkenyl, X denotes lower alkylene, oxy, thio or a direct bond, 
alk represents lower alkylene, n stands for 1 or 2, R3 denotes phenyl which is 
unsubstituted or substituted by optionally fluorinated lower alkyl, etherified or 
esterified hydroxyl, optionally lower alkylated amino and/or optionally esterified or 
amidated carboxyl or denotes lower alkyl which is optionally fluorinated or 
substituted by optionally esterified or amidated carboxyl, R4 represents optionally 
esterified or amidated carboxyl or 5-tetrazolyl and R5 stands for hydrogen or 
lower alkyl, have leukotriene-antagonist properties and can be used as 
antiallergic pharmaceutical active compounds. The process for their preparation 
is characterised in that an epoxide of the formula in which R1 , R2, X, alk, n and 
R3 have the above meanings, is reacted with a thiol of the formula in which R4 
and R5 have the above meanings, or a salt thereof and, if desired, a compound 
obtainable according to the process is converted into another compound of the 
formula I, a stereoisomer mixture obtainable according to the process is resolved 
into the components and/or a free compound obtainable according to the process 
is converted into a salt or a salt obtainable according to the process is converted 
into the free compound or into another salt. Data supplied from the esp@cenet 
database - Worldwide 
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UV {. t 9 J = .*...(«) =219(51520). 

234/sh, 267 (26460). 284(23280). 322/sh 





1 S . 2 R ) - 


- l - t KJ 


* •> - 1 - 
























E). 5 ( Z) 















(IS. 2S) -1 . 2 - X * * •> - 1 - Cm 
- I- <; rtO - 8- (4-7*f*-3-tKDt 
i,-2-7Dlift7i;4'/) -* 9 9 - 3 (E) 
5 (Z) -i^iy4-t.5(iilSKlTSao(l; 

la) g° (J 9 J — to, 0.148%) = -75.7%± 



6.8' ; UVO 9 S -to) :/<..»( e ) =217 
(51760) . 240/jb, 271(27860). 290/sh, 328 
(12600) 

mSSJItttt. Witts &©£ -5 £ LTSiiS * ft 

* . 

( ' > J2S ■ 3S) ^-2 : ; 3 ^-x^4->-3 

.Zk. ~~ 
L ( + ) -iB5efx?-;ux^-r;u${4iffl-rs 
Ml (a) iM«CL-T, 3 - { 3 - > 
iu 7 *■=.*) - ro-r-2 (E) -jLj-iufri, 

*S&f4tt«5 ; IR(CH,C1«) : 3550. 3470. 2940. 
2880. 2830. 1590. 1050cn-" ; R, =0.31 (-* 

* v/ftKxf-JU- 3:2) 

( b ) (4 S : 5 5) - 4 ■ 5 - x * * ■> - 5 



ffJK ( a ) © x * * ■> y ;u 3 - to * £ 0J 1 ( b ) 

iSfSfeM&ttft ; IR(CH,C1 .) : 2920. 2820. 2740. 
1690. 1640. 1610. 1155. 1130. 1085ca-' ; R, 
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= 0.29 (-v+ty/ftSif'"' 
( c ) MS. 2 S ) - 1 ■ 2 



1-209283 (20) 



iffl ie ( b ) a x # + •> r /v f t y *■> h n l ( a ) 

fcfi&n&ttft : R. =0.51 (^**>-/ft6!?x*- 

;u = 7 : 3 ) 



KELT, aSiffl<fc^«5« SiSUfc. 
..p. 197-198- i (ffl 8° (0.U9S, > 9 J - n>) 
- -72.1 ±7.1 ' : UV (> ^ y -JU) : J-.., 
( t ) = 218(50700). 235/sh. 267 (25780). 
285(22600). 321C15000) 



MR; 2R) -1 . 2 - x # * •> - 1 - (3 
-I- 'J AO - 6- |4-7tf-*-3-t ro + 
i/-2 -mt:/l/7x/ + f) - ~- * «f - 3 (Z) 

iHsscLT, tga<zMt£«5*ss 

..p. 136~138" ; la] S° = 28.1±7.4' 
J->\s. 0.135%) ;UV(j<^y-;u) :-l..„ 
(t) =271(26020). 282/sh . 323(13700) 

( a ) jy , 3 R)^- 2 , 3 jjj 

ik. 

(2R.3R)-2.3-X**>-3-(3 
->*■<!/ - r o ><■ y - Jl/ ** £> m 5 ( a ) 
tH«tcLT. ffla©<b£«i££liabfc. 
rSfS&flUttfe ; I»(CH,Cl t ) : 2920, 2820, 1730. 
1610, 1H0, 1070CH-' : R, =0.49 ( - * * * / 



ftgx *;u= 3 i 2 ) 



( a ) ©JUST *X#* ->7^r--t K #> h 

mi ( d ) aaoft^«5*ssiSL. 
fc. 

iS»6f*««i ; R r =0.73 * x/»ai 

f-.*- 3:2) 

W 1 4 = _M_R ;2S^-^-fcKa*>-£- 



m 1 3 ©*f!£-f * > f-^x ^ 7-^*><b»« 2iH 

*.p. 238~240" ; [ a 1 g° (> * V - ;u 0 . 1 35 
%) -31.1 ±7. 4* ; UV (> 9 J -n,) ■ I... 
(e) = 268(21800), 285(20860), 322/sb 



(1R;2R)-1.2-X**>-1- (3 
- > I- * •> * tf ^ 7 i - ) - 8- (4-7 
•fe f - ;u - 3 - t Ka*>-2-rDb'/W7i/' + 
>) -* 9 9 - 3 (E),5 (Z) -yi^frifl 
1 4i«KU, BB©<t£«J*31i&L,fc. 
(a) 8° itfJ-H** 0.li%) -27.9±7.1* ; 
UV (> * y - : A ... ( t ) =221 (53560). 
234/sb, 270(28980). 285/sh, 326(13860) 

(E) - 3- > h + ■> * n> * - to •> 'S 5 v * 

7a.3-.«,*6w i (a) iHHiKL-c. aa© 

R i =0.3 (~ + * >"/ftfiSx 1 : 1) 
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( b ) _f 4 R 5 R ^ - 4 | - x |J g - 5 

l»ge«Ii5-r 4 x ** ^3 1 (b) 

i£f9feifett«a : R< -0.35 (^*+V»9i 
= 3 : 2 ) 

fflffi ( b ) ©*ti£T * x ** s>7 t k*»& 
fc. tttt*&Mlttai;R. -0.50 (^ + * ■✓/» 

Sl?-'l-3 : 2 ) 

04 1 6 : j 1 R ^ 2 S )^ - ^ - b K o * ■> - I - 



04 1 5 C fit "J . (lR.2S)-l-tKD* 
■> — I — ( 3 - > I- * •> * ;t- *' - ^ v ^ - ) - 
8 - ( 4 - 7***-3 - t Kd*->-2 - ro 



1-299283 C21) 

t*7*V*'>) -* 9 9 - 3 (E).5 (Z) - 
i?iy-2-<*-1-fi--( - * * 7 - 4 H 

- i --*:/•/ t:*y-2 - **#>-B>?-'nx 
*/i>*.&042<fc|5|«CL-T«affltt£S5SaS>iL 
fc. 

iS8fe*fl*». p. 181* (#») ; la] E° ( * 9 
J 0.15% ) =32.0±6.7- !«f(H;- 

/b) : X ... (e) -222(51600). 232/sh. 
267 (24160). 284(22940). 320/sh. 400/sh 




(IS. 2S) -1 . 2-x#*i/-l- (3 
-> I- * ■> A ;w * ;u 7 x - /U) - 8- (4-T 
* f n> - 3 - t KD*>-2-raf;U7j.y* 
•> ) - * 9 9 - 3 ( E ) . 5 ( Z ) - i? x v A- 4 04 

..p. 77-78* («fe*fl*) : [a) g° (> * ^ - 
)K 0.15%) - -52. 7 ±6. 7* ; UV (> 9 J -;u> : 



/t... (£) = 221 (57420), 235/sh. 271 (29980). 
288/sh. 326(14320) 

L ( + ) -SSSI'Vxf jnxfJU*IIHt« 
Kit* tt. (a) £|3]«CLT (E) - 3 - > 

t- + * i •> V + 5 -y * 7 * 3 — A- *' ffi 

«feh*#«3 : R f =0.48 ( » v/ftgfx f-/t> 

= 1:1) 

( b ) NS.5 S ^ - 4 ^ 5 z x * * > - 5 

M IE T S hU 82 x *• * •> 7 ;u 3 - >v 2r» £ 04 1 ( b ) 

«fef4tt©J ; IB(CH,CI.) : 3050, 2990. 2945. 2820. 
2730. 1725. 1695, 1640. 1290, 1255cm-': R, = 
0.34 (~**V/ft6SX?-;i< = 3 : 2) 



nUSS (b) ©*JjS1-4x#*i'7;i>TfcK*<bfM 
l ( d ) il^WCbT. «B«Ht£«9*Ki&l'fc. 

it fe riS tt & : R» =0.54 (^*^y/8Bif 
;u = 3 : 2 ) 

04 l 8 : _| 1 S , | R )^ - ^ - b JT ° * * ; ^ 1 -■ 



041 7©*}£Dt4>?-'l'X?.7-/l'A^0il2iIl 

^-•^^ -.P. 174-176 • ; [or] §° 
(> 9 J -n>* 0.1555O - -80.6±6.5* ; UV 
(> 9 J -WO: I ... ( « ) =223(59300). 235sh, 

267 (27300). 284 (24800.321 (16200) 
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M 1 9 : , j ^ R , 2SI- X - | ; K | | 1 1 j 



(1R. 2R) -1 . 2 -X** •>- 1 - (3 
- > h * •> A A/ # >U 7 ^ - rt/ ) - 6- (4-T 
-te ;i/ - 3 - fc KD + >- 2- 7'af;i/7j.y* 
•>) - * - 3 (Z) -ivfriffll 

SanStR^: !«] P (>?y-*. 0.11SO = 
24.5±9.1* : 

UV (>jr;-*)il... ( e ) -270(22400), 322 
(12000) 

(2R . 3R) -2 . 3-x#*>-3 - (3 
- > K->***-' l '7xi*) - V a >< y - iv 
frbWS (a) £ 13 « u: L T , fflH<z><k*«l*3l 



?JfiB¥ 1-299283 (22) 

«!Sfei4«.«) ; I S (CH>C1 >) : 2950, 2820. 1725, 
1590. 1430. 1290, 1255ca-' ; R, =0.33 ( ~- * 
* y/SSlf^ 3:2) 



fli)S2 ( a ) OfcHEf 4x#* i/Trt/f t V y> 

mi ( o iHttci-T. aH©<t^fe*aiiib 

«S»fef4tt*i: R. =0.39 (-**y/ftS3x?- 
>u - 3 : 2 ) 

ffl 9 n = ( 1 R . 2 S ) - 1 - fc K p * • > ~ 1 



7- (• 7 fc K O 7 7 y 2 0 «2 * © 0U 9tCtitO, 

(1R. 2S) -1-kKn + f- l- C 3 - / 



|- * •> * A- # ^ 7 x i A- ) - 6- (4-T** 
ju - 3 - fc K ° * •> - 2' - 7" n f ;w 7 x ^ * > ) 
--.+ ^- 3 (Z) -XV -2-4*-!-** 
- 4 - * * V - 4 H - 1 - « V •/ f 7 V * ^ * y 
* A/I X t»>0. 5 8 0. 2 N ©*BKfc 

* h ') t> J.®mi. 5«!i7/^yT. £S? 4 0 
i?r.1ll!»U *HT**»«l,fc. coSiS*. 

> :? / -/V/* (3:1) *ffll>SLichroprep«» 
RP-8(«arck) -e?ti7 |.J!lil,Ttti!U. H# 2 
~5*'&aaoft^«lB«», B# 8 ~ 1 24^5. 

(b^feA : 

(#«) ; f crl 8° * ^ 0.12%) = 

22.5±8.3" ! 

UV ( * 9 J - AO : I ... ( £ ) =268(26200), 286 
(29220), 325/sh 
(h^-ftl B : 

o. p. 262-264" : 1 <* ) 8° (> * J ~ "'O- 105%) 
= 17.1 ±9. 5 - : UV (> * 7 - X ..«(«) - 
268 (19680). 284 (19060). 325/sh 



gH 2 1 : j ^ S ^ | R ) - 1^ - fc Z 



(lS.2S)-1.2-X#*>-l-(3 
-****'<-^Jl'7*iJl') - 6- (4-7-b 
*-/u-3-k M*f-2-7oi;jU7x/'*'>) 
-~. + *-3 (Z) - x y^6W i 
«a©<t£«3*3SiSLfc. 

»i«S + Tffl{br4»&r*tt«!l ; ..p. 90-91* ; 

la) 3°» -41.5±7.7' 0.135fi> * J -AO : 
UV { } 9 J — A*) : >l ••« (e) =271 (25120). 
322(13280) 

tf3*)Sfitt. 0v*.tt\ &©<fc t CKii**.*. 
( a ) ( ^ R , |S^-2^3-i^4->-3 

(2S . 3S) - 2 . 3-X**->-3 - (3 
- / Y * ■> ii i\> *" - A' 7 x - n> ) - 7" o /< y — >V 

»fe?4tt«!J : HMCK.Cl.) : 2910. 2780. 1705, 
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1590. 1570. 1415. 1270. 1235CB" 
( -v* y/ftBl?-*- 3:2) 
( b ) (IS, 



©111(d) £H**CffiB©tt£«!l*£!iiLfc. 



«2 10ttlSti>f*IXir«'4'4»(2H« 

p. 208-210" i [ * ] g° ( > * J - 
JU. 0.12X) --41.7*8.3" : UV (> ^ y - 
i... (e) =268(21060). 285(21540). 325/sh 



ISfnW 1-299283 (23) 

01 2 3 : j | R . £ S ) - | £ t | - K 7 7 jU. 



( 4 R '. 5R) - 4 . 5 - X jK * •> - 1 . 1 . 
1-HI7**b-1 1- (4-7-fef-;u-3- 
t K d * •> - 2 - 7" o fc" n> 7 * y * •> ) - 0 V -r 
* - 6 (E).8 ( Z .) -S/*:/*»&0|l£EttK: 

». p. 64-66* , la) 8° (> * y 0.159O 
= 147.3*6.7' . UV {. t 9 J — I') : A •■ > ( e ) 
-220(48960), 270(28500). 283/sh. 325(13400) 

( a ) ( g R , 3R) -2 , 3 - x * * •> - 6 , 



6 . 6 . S-H7**n--vtt-2 (E) 

ia) is«caB8(t4ft 

1*1 g° ( * n n 0.17%) 
= 35.9±5.9* : IR (CH.CI >) : 3550. 3420. 2950. 



2890. 2830. 1125ca-' 

fjte ( a ) ©*ti5-r *<fc^«i*><i»* i ( b ) * 

?i£ISfefAtt«!) ; IR(CH,C1 .) : 3050. 2980. 2930. 
2820. 2730, 1695. 1645, 1450, 1150, 1100a-' ; 
R t -0.41 (^*t>y/»Blt*-3 : 2) 
( c ) ( 4 R , 5R)_-4.5-xjH4>->-1 . 



Wlii ( b ) OK* t K ft W 1 ( d ) 

ffiSfetttt*) ; R , =0.48 (-* -* y/ftBlf 
;u - 3 : 2 ) 

ffl 2 4 : J. 4 R . 5 S ) - ^ } \_ , j - b g 7 ' * 



-<- fe«* ; ■. p. 198 — 200- ; ta) g° 
(/ * ^ 0.15%) =127.3*6.7' ; UV 

(/ 9 J -AO: X... ( e ) =221 (48820), 230/ 

sh. 267(25440). 285(23080), 322/sh 

fflg 5 = j_|R ■ 5 g^.-^-j. 



(4S.5S)-4.5-X**>-l.l. 
l-H7**o-l 1- (4- Tt? . /u _3_ 

* - 6 (E).8 ( Z ) -*iy*>6,Bil<!:H'*K 

..P. 69-71* ; lot] g°= -153.3*6.7* (*9 
J 0.15% ) : 

UV (> 9 J - A.) : X ... ( e) = 220(49560) . 235 
/sh, 270(29220), 285/sb, 325(12990) 
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( a ) f "> § * S ) - ?- ■ 3 ~ X * * > - 6 ■ 

L ( + ) -fflSfia*** *x UT> 
6 . 6 . 6 - <E) - 

x , _ ;l , a, $i ( a ) i^wtcffiao^&ftit 

Sit Ufc. 

tt&ftbttft : [i] 8° (#00**1, 0.!7J() 
= -25.9±5.9" ; !R(CH,CI.) : 3550, 3430. 2940. 
2880. 2830. 1125c»-' 

( a ) tottffi-r + a -*/*««> 

gill (b) iHfcKtSHCifc^fclSSiiiL.fc. 
®«&f*tt«l : IR<CH,C1,) ! 3050. 2990. 2930. 
2820. 2730. 1695. 1645. 1450, 1150. 1100c.-* ; 
R, =0.36(-+*y/ftKx^-Ji/=3 : 2) 




ffIS2 ( b ) ©ttt&f 4X#* >r>Uft K*->«. 



WflBT 1-299283 (24) 
iL2_6_ = j-A.s 5 R L 1 1 ^ 1 . | ~ 



W 2 5<0«K-r4>^^x3.r-;i/*Mi,e32tra 

y ^ fett* : a. p. 201-203' ; ia) g°(> 
*/-/i>. 0.15%) = -117.3 ±6.7 • ; 
BV ( * 9 J - *) : -I ... ( e ) -222(48320) , 233 
/sh. 267 (26440). 285(24440). 330/sh 



( 4 R . 5 S ) 





























(4R.5R)-4.5-x#*->-l. 1. 

K o * > - 2 - 7* n f ;u 7 i /* ♦ > ) - / >• - 6 
(Z) -xy*>481liH»i:fllH«)ft^ft*a 



»&ttttrittfe ; IR(CH,C1«) : 3530. 2920, 2890. 
2820. 1720, 1640. 1605, 1585cn-* 

*®± r> !C 8! S * ft 4 . 
( a ) (2S.3R)-2.3-X**>-6. 

6 . B - 1- 'J 7 A,* o 
(2R.3R) -2.3-x*+->-6.6. 
6 - h >) 7 > * + 7 — KfrbWS (a) 

ffifenhttfe ; i«* (b.p.) 80-81' /26 .bar. ; 
[a] g° ( * P D 0.15%) = -10. 7 ±6. 7' 



( b ) ( 4 R 




Kite (a) 8l*+'>7*ftK*>«,«l (d) 




W 2 7 OMl6-r4> *- ;n * -5- ;u A> S, W 2 il^ 



&astfl* ; i.p. 204-206' ; i«i p 

-/U. 0.15%) = 42.7±6.7* : 

UV ( j> * / -JV) : J... ( e ) =218(36920) . 268 

(20280). 285(20180). 325/sh 

ffflilf. *©«k -5 £ t T Sift* ft 




5 - (4 - 7 * *■ - 3 - fc K n * •> -2-7* 
d tr ;u 7 x / * -> ) -^yfA^oU'frftfll 

(c) ^acBBoM^satft. 

Ig^r. ; . .p. 82-85" 
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{ b ) (2S , 3R) - 2 . 3 - x * * > - ^ 

(2S. 3R) - 2 . Z - <s - 9 J 

-;i/*&0«5 (a) t El«CfflH©ft-frft*83ii 
Lit. 

I«r] g°= -99.4± 0. 1 • 
( c ) (5g- ( <|g^-5^6-f**g-., 



HTJle ( a ) ©X* * i/7*ft Kfr&W 1(d) 
£|s)«K:tg|fi©(r;£ft£33iiL/:. 

<W 3 0 : j 5 R ■ 6S^-5-fcKQ*^ - 1 2 

H!tc:ggi<ZHt£fti£33itL*:. 
<=. p. 192-194' ; ial g° (> 9 J - l\> . 0.125 
%) - +5.6±8.0* s UV (> * ./ : 
/...(£) =218(38000). 268 (22040). 285 



?5 BB ¥ 1-299283 C25) 

(21120). 325sh 

(SS . 6S) -5 . 6-I#*>-l2- 
(4 - T-fcf-^-3-t rBfi»-J-roB* 
7 * ./ * f ) - Kf * - 7 (Z) -ly^iHl 
£ PI W k i£ a © (t ^ * S3 it U . 
?SliariStt«);R, =0.41 (-N+*y/ftSlf 
;u = i : l ) 

( a ) ( 2 R . 3 S ) - 2 . 3 - x # * •> - - 

?*/-*> 

(2S . 3S) - 2 . 
-i^i«5 (a) £ P3ttK:«a©<t&«!j£Kii 

( a ) g° = + 104.3±0.4- 



ffl 13 ( a ) © x * * ■> 7 *f fc K * <b W I ( d > 

£ i?] Hi c m m a n & ft * sa a i> a . 

&Hfer4ttft : R - = 0. 4 2 y/ftfiif 

;u = 3 : 2 ) 




W3 1 OJtl6t«> f-M^f-ftfra*!! 



n.P. 192 — 194* ; \ae\ <. * 9 J — , 0.H5 
%) = 0 ±6.9- ; 

uv ( ^ j . ,1 ..,( i ) =218(37060). 268 

(21760). 286(20520), 325sfi 



W 3 3 : ( 4 R 5 S ) - 1 ■ 1_ ■ 1 - h >> 7 * 



( 4 R . 5R) - 4 , 5 - x 4t * > - 1 . 1 . 
l - h >; 7 ;p * o - l l - (4-7**-;w-3- 
b K o * •> - 2 - 7 a f >u 7 * y * •> ) - $ v -r 
*-6 (Z) -iy*-fe«itHtti:8ia«Ht# 
ft £ S3 it U . 

fcSt&Wlttft i R r - 0.47 ( * y/ftffix^ 

/U - 1 : 1 ) 

m%ia*m, (2s.3r>-2.3 

- X # * •> - 6 . 6 . 6-h';7;i/*a-N*-y- + 
-/u*60«l (d) £H«SK:S3i&**ifc. 
fiSfS&h&ttft 

4 : j * ^ - H p I •> i i 1 - h ( 'j - £ 



09 3 3©»{5r4> 9-Jux^7-;u*>t,»3 2 iS 
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..p. 193-195- ; loc) { t S> S - >l> . 0.135 
%) -+16.3±7.4' :UV(> f J - JlO : k ... ( t ) 
= 218(37380). 267(21380). 286(21020). 325 /sh 
gj 3 5 : ( S R ■ 6 S ) - 5- fc';'"**7iq 



(5R.6R)-5.6-x**->-10- 
(4 -7**Ji/-3-fc K o * •> - 3 - 7" o t: * 
- f * - 7 ( Z ) -lyfr&KIl i 

85fSfeYlS«i% : [or] g° ( / * v» - ^ 0.135%) 
— + 48. 9 ± 7. 4 - : 

UV (> * y - «»): i ...<«) - 216(38140) . 271 
(24040). 285ah. 322 (12700) 

6«3 5fflitll5tJ>f /n*r/i-4>b«ll2iH 



WBB¥ 1-299283 (26) 

»caBnnt#«i«aau anTS-ac* o as 

«.P.58~60 - : lot) P (/^/-*, 0.130%) 
= +36.2±7.7' : 

UV (> 9 J -n>) ■■ H ..»( e ) -218(35240), 269 
(20760). 283(19800). 330sh 
9i 3 7 : ( 5 S ■ 6 R ) 



(5S.6S)-5.6-x**->-10- 

7 * y * ■> ) - f * - 7 (Z) 

ttStfeiSttftl : t«l ^(^/-fl-. 0.115%) 
= -50.4±8.7* : UV C / 9 J — n>) :*...( t ) - 
217(38000), 271(24100), 285sh. 321(12800) 

fijilf, (2R.3SJ-2.3 

-i*t!/-^r?t-*i>6Ml (d) £ 0 
£*Ser*tt%;R. -0.52 x/ftBfx 



* /u - 7 : 3 ) 

W38 : (5S.6R) -5-bKo#v--10 



$37 ©*flo-f * > ?*lUivir4iH 2 t 

..p. 224-226* : (a) g°(>^y-/U» 0.145 
%) =-29.0 + 6.9' ; »V(^ ^ ^ - i.„ 
(t) =219(38760). 268 (21880). 285(21260). 
325sh 

W 3 9 : _(5S.6R^-5-bFBty-10 



;u 7 5 / t'J y y 4 4 og * J; If N - I f- /u - N ' 
- [J-j»/fV7Ur»U*) - * ^ * i? -( 

s r ig k *s 7 o «« t . 33t2 41* 

raa#Lfc. tf* * nfciSfs*a^b> * y 3 0 d 

1 N©a«T 2 HE. -f XT 

28Eft**L. ssfs^- ^ * •> >*> iiTrsffi l tai 

(9 : 1 ) £ ffl H 5 •> V * V" Jl/ T 0 D -v h 4tt S U 
T«H©tt-& 
■ -P. 140-142 - 



( 4 IS , 5 S 


R) - 1 


. - * h + •> * /u *• - 





















E ffc > u v 1 0 ni © (5S . 6R) - 5- t 
F b + '/ - 1 0 - (4-7tf*-3-tKu* 
•>-3-rotT;l/?x.y*>) - x * - 7 (Z) 
-XX-6--(;u-7--?-#-4-**V-4 H 
- 1 - v / fc" 5 v - 2 - * n, # x S 0. 20 g iZ ?ffi 
£ . «yfy^**y7 5 K6 Ow. 4 - ^ > 



( 4 RS . 5 S R ) - 4 . 5-x#*>-l-> h 
*->*/u*-^;u-9 - U-7tf/v-3-tF 
o*>-3-7"af;i/7*y*->) - J 's - 6 

(z> -iyfr&«i tH»caiaiDft^«i**a 

Sferftttfe : kl P 0.125%) 



-610- 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



= 0. 0 ± 8. 0 ' ; 

UVO 9 J -Jl>) : X ... It) =270(24000). 340 
(13200) 

dilfcHaii. 5 . 6 -X** •>- 6 - 

£ « k S3 iS 

*gf5fer*tt«9 : R . =0.35 ( * * Vftfii^ 
;u = 3 : 2 ) 

ftH 4 1 : ( 4 RS ■ 5 SB ) - I - * JV#* ^ - 



r jul *TT! -T r 5 t f n 7 5 y l 5 «J K (W 
4 0O>t*IXf n/a24j«»«!L. 0. 2 N ffl 
*6S<t+ r >J 3 Aj§«3. 8 ai^SsSllLs d<0ig£ 

■> 'J * y;U* v J. (0fl>L If, Merck Liehroprep* 

HP-8) t 9 J —to/If- (7 : 3) 

4 h^^7<-C«tJBS!«LTtSa!il!)ft* 

..P. 248-250 * (#ft?) i«V(/^-*): 



?3fi3¥ 1-299283 (27) 

( t ) =218(33900). 268(18580), 284 
(18240). 330sh 





I R . 


2 S ) - 1 - t 1 




+j 








■ a * •> - ^ - 






n 































(1R . 2R) -1 . 2-X«*f-l - (3 
-l-'j7Ji';i-a>?Jl'7xA*) -10 - ( 4 - 
7t**-3 - b V a i, - 2 - 7 a * *y S 
* :> ) -r-*-3 (E).5 (Z) frbW 

i$»fe/Att8) ; lor] g°(CHCl ,.0.363% ) =46. 6± 
2.8* : 

UV(CIIC1,) : X... (e) =270(26500). 285 
(24240). 322(15200) 



5 - (4-T-fe*n<-3-fc K n * •> - 2 - 7* 



o fc.' ;u 7 * J * > ) :yf AP)7ii**X. 

*^<;A7-d-7-(K (<«29 (a) ) t (4R. 
5R) - 4 . 5 - X * * •> - (3-t-V 7*4-0 
^f*7*i(l-] - -O- Y - 2 (E) -It-* 
(Ml (b) ) ( d ) ilslfcetfiSSCft 

(Sfflfettttfe ; (a! S°(CHCI,, 0.224 % ) =70.8 
±10" ; R , = 0.50 ( -n * 's/Sf&X *■ /!/= 1 : 
1) i IRCCH.C1.) :2960. 2930, 2865, 1735. 
1625, 1330,1125cn-'. 

&i 4 3 : (lR.2S)-l-fcKP*i/-l- 



«)Bti/f*lXf* («|4 2) fri«(2i 
lajWCSIi© ft 34® L/C. 

..p. 217-219" ; lal V ( * 9 J - n> . 0.160 
%) =145.6±6.3* : 

UV it 9 J -;u)i i... ( e ) =220(50480). 230 
(sti). 267 (26240). 284 (23000). 320sh 




(1R. 2R) -1 . 2-X#*->-l- (3 
->f-^7i-^) -1 0 - (4-7*^ ;u - 3 
-t r 'n+->-2-rotr;U7*y + >) - t' * 

-3 (E),5 (z) - yxi'A^^,CTli|^^^{ca 



..p. 59-60' ; (or) g°(CRCl,. 0.163%) =31.9 
±6.1* ; UV(CHC1,) : X ... ( e ) = 241 (31420). 
286(23060) 

( a ) ( 1 R , 2 R ) -1 , 2 - X » •> - 1 



5 - (4-7-fe*-/l>-3-fc K o * •> - 2 - 7" 
Df/l/7iy*i/) - y -J- Jl/ r- 'J 7 ^ -it* * 
*i-5A7"Dv^ K (0429 a ) £ (4R . 5R) 
-4 . 5-x*+>-5 - (3-^*7!-*) 
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- -s V h - 2 (E) -lf-*(H9b) *>ft« 

jSW&Mtttt : 1*1 8°(CHC1,, 0 . 27 3 56 ) -118.7 
±3.7* ; R« =0.62 (^ttV/ftSlf-*" 
3 = 2) 



MJS-T4>f-^i^-r^ (i4 4) rtr> S> «< 2 £ 

>. p. 208-210' ; [a] g° * y - n> . 0. 30% ) 
-S0.7±3.3' : 

UV (> 9 J - AO : ^ ...( e ) -219(52420) . 230 
( S h>. 267(26620), 285(23520). 325(sh) 
■BL4_6_ : JJ^ _ \ ' * ^ ~ J. | * jl ^* g^j^. 



(IS . 2S) -1 . 2 - X * * •> - 1 - (3 



ft®? 1-299283 (28) 

-H7**o>f*7*ifl/) -10 - (4- 
T-fe9-^-3 - k K n + •> - 2 - r a f /V 7 i y 
+ •>) --r*-3 (E),5 (Z) - i; x v *« e. ff« 

ttttfflft : R. =0.48 (-*** y/»aifi" 
1:1) 



( 1 S . 2 


si - i . 9 - i Hi * •> - 1 




- 































5 - U-T-fc*-«'-3-fcK-*i/-2-r 
dtf«,-7*/*i/) -«yf*H7xs**a 
*i7J.7*n-*"i K ( 2 9 (a) ) £ (4S . 
5S) - 4 . 5-X*+->-5- (3-H7* 
*D^ji/7xi/u) (E) - x * 

-;u (03 3 (b) ) Cd) ist*caa 

ttft&tttt* : [a) g° (f a 0.454 
JO =-86.8±2.2* ! R » =0.46 ( - * * ^ / 
ftBfx*-n/=l : 1). IR(CH,C1«) :2960. 2930. 



1730, 1625. 1330, 1130co-' 




ft £ T 4 > 'i' x * ^ ( 01 4 6 ) A> <i 0« 2 <!: 



«. p. 168-170- ; fa) 8° ( > * J 0.150 
%) 66.7±6.7" ; 

UV -;u): X ... ( e ) =220(49640). 230 

(sh), 266(25640), 285(22140). 320(»h) 

M 4 8 : - ^W^gS^-lj^FP^g^^ 



(IR,!R) -1 ,2-i**'/-l-(3 
- y ') 7 ll> * a i * n> 7 * ) "8 - (4-T 
tf«--3-tfn*i/-2 - (3 . 3 . 3 - h 
•j -7 ;i/ * o 7" o f n> ) 7 x ; * > ) -* 0 9 -1 
(E).S (Z) - >-xy*^«ll4^«caiH<o 



ifcRfeWittfc : Rr =0.34 (^+»//»8i} 
>u = 1 : 1 ) 

( a ) ( 1 R ■ 2 R ) - 1 . 2 - x 1 



5 It) -V 

3 H-Tt**-S-tf*i'-2 - (3 . 

3 . 3-H7«'*Drnt*) 7 / * :> - 7* 

o f ;u h i; 7 * — 'V * ><. * — 7 ^ 7' a -? -f Fi 
(4R. 5R) -4 , 5-X#*>-5 - ( 3 - 
D/fn/7xi*) (E) 

( b W 1 ( d ) £ H « 

« S & Wl tt ft : 1 a ] S" ( 9 a a * ;u M . 0 . 406 
%) = -58. 6 ±2. 5" :R. -0.45 (^** V/ 
ft»x*-;w=7 : 3).IR(CH,C1.):2945. 1670, 
1610, 1310. 1055c»-' 
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3 - [4-7tf*-3-tfn+J'-2- 
(3 . 3 . 3-H7)V*oroK*) 7 W * 
•>] - 7-d tr;U7*n T W K «& ft 1 (c) iH«S 

..P. 184-185" 

-^-bKP*->- 1 - 



ttlSf 4 > 3-rt-xxy^ (8(4 8) 4^«(2i 
P?H5tzffllfl<D(fc£!|Jj£aaiiL/.:. 
«.p. 238-240" tffl g° ( * 9 J — Jl/, 0. 150 
5C) ~208±6.6" : 

UV( > *y-/U): *■..(•> = 216(50040), 230 
(sh). 267 (28960), 280(sh). 320(16020) 



■ 2 S ) - \ - t 



( 1 R . 2 R ) -1 . 2-x**S/-l- (3 
- ;< ?• ;i- 7 x ;u ) - 8- (4-7tf*-3- 
t K o + •> - 2 - (3 . 3 . 3-r-'J7/urf-n7" 
nt;u) - 7 W * :> ) -* 9 9 - 3 (B),5 
(Z) -^x^frfcefi.higiftictSSaMt^ig!,* 

«5l8fettt±r*ttfe; R, -0.41 (^** v/ftiSx 
f-A.- 1 : 1 ) ; [or] g° ( * n D * ^ A . 0. 155 
%) = 32.3±6.5" : 

UV ( 0 o a ,1 ... ( t ) =271 (32320). 

318(16100) 



3 - C4-T*9-;U-3-tKD*->-2- 
(3 . 3 . 3 - h ') 7 J\>* a f a t£ n,) ~ 7 s. J 
* ■> ] -7Df«-MJ7ii**X*idi7D 
■?a(«4 1 (b) ) i (4R.5R) - 4 , 
5-x.-«*S/-5- (3->f-^7i-;u) - *« 
n-2 (E) - X - /u ( Sfl 9 (b) ] <o BS 
1 ( d ) tHttcSHOftafttKiftl*:. 
JS»fef*tt«J;R. =0.38 [^tn/ftSif 
;v = 3 : 2 ) 

ffl 5 1 : |IR.2S) - l-fcK|^>- 1_^. 



MfcTij'^i'XXf-*' ( {H 5 0 ) fr^2i 
13 « IC « SI CD f fc £ £ S3 ig L fc . 
». P. 233-235* ; lac) g D ( / * J - * . 0. 195 



%) = 69.7±5.1" ; 

UV { / 9 S A... ( e ) - 218(52320) . 230 

(sh), 267(29040), 280(sh). 320(16000) 

W 5 2 : J \ g 1 n 7 ;T j- u > I 7 x I aTT 



( 1 R . 2 R ) -1 . 2 - x # * •> - 1 - (2 
- M)7*tD^f-*7 I i/v) - 8- (4-7 
•fe?-^-3-tKo*->-2-7*ntf;i/7*>'* 
•>) - * * * - 3 (E).5 ( Z ) -i»I'/il>4{| 

..P. 66-68' : Ri =0.23 ( ^ + t y/ft8lf 
^=3:2) ; [or] 2° { f 9 S — ft* * 0.150%) 
= 22.0±6.7" s 

\>V i j> 9 J -*>) : I ... ( £ ) =216(50000). 
238(sh). 271 (27860). 285(sh). 324(13900) 
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( a ) (IR ■ 2B) ^_^_2_^JL*_2^1 



3- H-7tffl--3-tVD+>-2-r 

*inyn70-t«l (c)]t(4R. 
5R) - 4 . 5-x.-K*>-5- I2-H7* 
*u^*7ji«'] - "« V I- - 2 (E) - X 

Ufc. 

8»feil6tt«!l : [al g° ( f a a * jui. 0.207 
X) - -5.8±4.8" : 

R i - 0.25 ( -9- y/Mifft- 4:1) 
( b * - 4 ( 2 - h V 7 ' 4 a S f t * Tl> ) 
(2R. 3R) - 2 . 3-i**->-3 - (2 

(b) £H«K«Sfl«Ht£*-«*3iib/'.:. 
g&te^i : R i =0.36 ( ^ * * i'/ftKx f-i^ - 
4:1) i I a] 8° ( j» * ^ 0.165X) = 



8 IB ¥1-299283 (30) 

23.0±6.1* : 

UV (/ 9 J -«0 : -l... ( e ) -216(14400), 
235(17240) 

3 - (2-h';7;u*a>?-yi/7i-;U) -7* 
D7--2 (E) - X / - /Wfr 1 (a) 

R. -0.38 (^tty/9Sif«.= 

3 : 2 ) i 

IR(CH,C1.) : 3600. 3050. 2990. 2920, 2870. 

1610. 1585. 1320, 1170. 1125c--' 

W 5 3 : MR . 2 S ) -l-fcr°t->-l : 



MlS-4- 4 ^AI^fA («52) 4, j« 2 t 
li»cBH<D<t-&%* Stilt Ufc. 
■ .p. 155 — 157* : (or! §° {*9J — 0.180 
%) -12.8±5.6* : 



ll(^y-ft) : X ... ( e ) -219(48400). 
230 (sh), 266(25480). 284 (22540), 325(sh) 




(IS.2S) -1 , 2-l**f-l - (2 
- }■ i) 7 >\s * a * * ii, y * z- - 8- (4-7 
-fe «/ - 3 - k Ka*>-2-7*af;l/7i/* 
* ) -* 9 9 - 3 (E),5 (Z) - x y * & W 
1 &Ht*CtIBO{K*«-*'B9l*:. 



..p. 71-73' ; R r =0. 25 (~#1t V/SfiU 1 
= 3 : 2 ) ; 
[ <r) g° it 9 J —n>^ 0. 170%) - -27.1 ±5.9" 
IV : -I ... ( e ) =216(51040). 

235(sh>. 271 (28140). 285(sh). 324(13500) 



3 - ((-7tf*-3-tfn+i'-2-r 
d f ;u 7 x / * •> ) --/bK*-MJ7«"-** 

u-nr = ^M«ii (O)tns. 

5S) - 4 . 5-x#*->-5 - (2-H7* 
*a>*-A»7.%.->l') (E) - X * 

-***wi (d) tnwi-tiBoftftfttaift 

*ferfitt«" : In) S° (? d n * 0.207%) 
— 5.4 ±4.8* : Rr =0.29 ( * * v /ft 8 x -f- 

(2S . 3S) -2 . 3-x**i/-3- (2 
-H7Mo^*7ti*) - 7" d A y ;u 
*&Wi (h) i@«c«H«Hb£ft*S!i&U.'-.. 
ffi&tSHi : R . - 0.38 * ^ /ftBif-A = 

4 : 1 ) i lot) P (> *^-*. 0.1B0X) - 
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-2S.O±5.6' : 

UV ( S- 9 / -/U) : ^ ... ( e ) -215(13960). 
236(17060) 

: x g 4 > - 3 



3 - (2-h , ;7/l'*a/*-^7xi;i') - r 
a 7* -2 (E) -xy -;i>*S>0fl 1 (a) iHMS 

SSfefSH : R, =0.35 ( * * y /»» x =j- n, = 
3:2); 

IR(CHiCli) : 3600. 3050. 2990. 2920. 2870. 
1610. 1585. 1320. 1170. 1125ca-' 

\ R * I ' ~ * K ° * ? ~ J I 



-• fttrtj 



(OS 4 ) £> 0i 2 £ 

..p. 182-184' : (»! g° ( > * ; - n,. 0. 205 
%) = - 16.6 ± 4. 9' : 



KM ¥1-299283(31) 

UV (./ 9 S -;u) : A... ( e ) - 219(47680). 
235(sh). 266(24960). 284(22100). 330(sh) 
m 5 6 : UR.2S) - 



(1R.2R) -1 , 2-I**i/-l - (4 
- I- 'J f A7»i*) - 8- (4-7 

-t * Ji> - 3 - t K o * •> - 2 -rnii*7*y* 
^ ) -*9 9 - 3 CE),5 (Z) -fiy*>4«) 

m. p. 68-70* :Rf -0.16 + 

;i/ = 3 : 2 ) : li) S° (> * J -n,. 0.155%) 

-110.3±6.5* ; 

UV ( / 9 J -n<) : -I ... ( e ) =217 (52880), 
236(sh). 270(28880). 285(sh). 326(13700) 



3 - (4-rtf/v-3-tfB*>-2-r 

d fcf n, V *.J*i> ) - 7" n tr ;u h V 7 * - ^ * ^ 
*in^^K[«l (c)]i(4», 
5R) - 4 . 5-x**->-5 - (4-MJ7H- 

*oj< ;u) : > I- - 2 (E) -it 

-**4Hl (d) £HtiK«B<Dfl-6fteHB 
Lit. 

Hferftttftl ; tar] 8° C 9 a □ + ;u/> „ 0.220% ) 
= 6.5±4.5* ;R, - 0. 35 ( -> * * v /&& X 
* /U = 4 : 1 ) 

( 2 R . 3 R ) -2 . 3-X**>-3 - (4 
- h 'J 7 a- * □ > ^ ;u 7 i ~ ;i/ ) --Tarty —n, 
frfcMl (b) i@« C fflH<Oft*«!l*SjiLfc. 
SfetSU i ..p. 67-70- ; R , = 0.24 < - * * ^ 
?-^= 4:1). [ a] g° (> 9 J ->u. 



0.150%) -171. 3±6. 7* :UV(^;-M 
-I ... ( e ) =237 (19660) 



3 - (4-H7H-B/J*7 i s/i,) -7" 
uT- 2 (E) -x/-n«*&Wl (a) £ M « 

SfetSfl ; R, -0.25 (^ + t//ftSif;u = 
3:2); 

IRCCHrCl ,) : 3550. 3010. 2950. 2880. 2830. 
1605. 1310. 1150. 1110. 1050c-' 
H 5 7 : n R Li!g ) - 1 T£' r 



ttte* « / rjvxxrn, ( 0< 5 6) ^ S> (H 2 <!: 

in «e tc a a © <- 1 •& * ss a u * . 

a. p. 229-231 * ; la) 8° ( j« * J - 0. 160 
%) -118.8±6.3- : 

UV (> * y -AO : *...(«) =220(53060). 



!Jffl¥ 1-299283 (32) 



23S(sh), 267 (27280). 284 (23880), 320(16300) 
W 5 8 : jlS^Rj-^-b^o^-ll^ 



~e 4 y - 2 -^i>jiyBf^MXT» 
(lS.2S)-I.2-i#*f-l-(4 
- HJ7Jb*n^*7xi*) - 8- (4-7 

* f- n> - 3 - k Fo + '>-2-7'oi;*7iM 

* ) -* 9 f - 3 (E).5 (Z) - •>' X A* €, W 

i iBKcaaaft^asaai/fc. 

a. p. 67-69- ;R, - 0. 13 ( ^ * * V /»Si I * 
>\>= 3 : 2 ) : [ a] 8° (> 9 J -to. 0.155%) 
--109.7±6.5" : 

UV (> 9 / -to) :>(..«(«) - 217(52640) , 
23S(sh), 270(28660), 285(sh). 326(13680) 



3 - (4-7-fe5-^-3-tKD*^-2-7 - 



□ £ ;u 7 a. y * > ) -7'oli*-H7*i** 
^.-h-U^n'O' ( « 1 (c) ) <fc US. 
5S) - 4 . 5-x.*+i/-5- (4-h')7/u 
;i/7x-n/) !'/ t- — 2 (E) - X 

-/i/A>4ff4i (d) t H»caao<t^«5*5ajs 

L fc. 

pSSn&tt«5 ; |«] P a o*;i/A> 0.199JO 
= -5.4±5.0 - :Ri - 0. 23 y/ftSi 
ju » 4 : 1 ) 

(2S, 3S) - 2 . 3-x**->-3- (h 
ij 7 ii/ * n > A> 7 * i ;U ) -rn 
ft 1 (b) i^WKiSSlfflft^^SSaitLA:. 
«fetef B : m. P . 67-69- ! R, -M8 (^**y 
/9Sif*= 4 = 1) : [or J B° (> # V —n>* 
0.150JO - -180.0±6.7* illO*;-*) = 
-t ..„ ( « ) = 236(19740) 



3 - (4-H7**oj't*7xiM -7' 
□ T--2 (E) - xy 1 (a) tH« 

«fe*S B 1 : R r =0.23 (-N + D- y/ft8if«' = 
3:2) : 

IR(cn,Cl 2 ) : 3550. 3010. 2950. 2880. 2830. 

1605. 1310, 1 150, 11 10. 1050c-' 

W 5 9 : j 1 S 2 ^l-l-^y^Zi^ 



tt&TZS'f-n'XK-rn, ( 0! 5 8) *'ft«2i 

m. p. 228-230- : [ a- 1 8° ( > * V - if, 0. 175 
% ) - -99.4±5.7' ; 

W 1/9/ -to) : >t ..,( t ) = 220 (49800). 
235(sh). 267(25320). 284(22200), 320(15600) 



( 1 






.- □ * 


- 1 - 




























- 










4 - * * v - 4 H - 1 - -< v ■/ f 





( 1 R , 2R) -1 . 2-x#*>-l - (3 
-hi|7«'*D>t*7ii*) - 8- (4-7 
-fe >b - 3 - t Ko*i/-2-7-otr^7*y* 
•>) -* 9 9 - 3 (Z) -iy*'iflliH»i: 

»feJStt«):R. -0.41 (-.**>'/ftKlf-/i' 
= 1:1) : Eo-1 8° ( 9 ° o * to -L* 0.150%) 
= 46.7±6.7- ill :i..«(t) 
= 271 (22760). 288(20060), 270(28880), 324 
(14460) 

&&mma. wart. &©<t -j cssit* nj. 



3 - (<-rt**-3-tKB*f-2-7' 
o e ;u 7 * ; * -> ) - -= y *■ ^ - y '> 7 ^ - to * 
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**^.>i.7oT-< K C W 2 9 (a) ) «t (2S. 
3R) -2 . 3-x#+>-3- (3-H7* 
it a / * if 7 * ' s. /f ) - 7* o /< + - If (H5(i)) 

( d ) itm«i=®iiffl^-&-%€Siiufc. 

iSffi&fftttfe i IcrJ 8° ( 9 o o 0.221SO 
= 25.3±4.5' :R. - 0.56 ( - * * * /»« x 
?• ;v - 3 : 2 ) 

H6 1 : j 1 R ^ 2 S ^ - 1 - | K ° * * ^ 1 ~ 



J4J6t _ 4j'f-;n3<.7-'i' (916 0 ) 4^8(2 i 

n. p. 231-233" : l«l 8° ( * 9 J - & * 0.190 
%) =51.1±5.3" : 

UV ( > 9 J - If) : A... ( t ) =215(42320). 
267(22220), 286(20800). 320(sh) 



nm* 1-299283 (33) 




(1 R . 2R) -1 . 2 - X .-R * > - 1 - (3 
-H7**o>f*5xJlH - 9- (4-7 
tf«-- 3 - t pB+>-2-roe«-7xM 

>) -;t-3 (E).5 (z) - x y j^*, 01 1 

<fc|i]«CfflH©<t&«J*SlitL*:. 



&ftfettttttttSl : tor] P (MD**i. 
0.155%) = 44.5±6.5' ; R, =0.50 ( * * y 
/ftSif ;u = 1 : 1 ) : 
UV(CHC1,) : X... ( e ) =270(26800). 284 
(23100). 323(14480) 

( 3 * 2 ^ 7^ o fa: £ 7 * ^ I 7 - 7 1 £ --f 
3 - (4-7-te*-/l»-3-fcr'n*->-2-7" 
o f If 7 i y * •> ) - 7* f- If 7* Q -7 -f Kfrifll 

(c) ,t|5|ttK:«ia©ifc£ft*S!Lf Lfc. 



(i. P. 167~ 169* 

( b ) ( 1 R . 2 R ) — 1 ■ 2 - x # 4- -> - 1 



5 - (4-T-tf-;u-3-fcKo*->-2-7* 
a f ;u 7 j. J * •> ) - 7 - * * - h 'J 7 * - if * 7. 

Ki (4R. 5R) - 4 . 5 - 
x # * •> - 5 - (3-MI7**n>»*7i; 
;b ) -«y|.-! (E) -it-/K«l (b) ) 
i^Hl (d) tHRe«loft»«CHi'fc. 
JSiefefSttfe i lal ? (Jpd**!, 0.308 
%) = 40. 7 ±3. 2' ; R , -0.70(-t»y/» 
©I *-;!/= 3 : 2 ) : IR(CH.Clt) : 2950. 2860. 
1625. 1325. 1120cn-') 




«.p.204~206' ; [a) 8° (J oo**i > 
0.289%) -8.0±3.5* i (or) 8°-55.5±6.S' 
(> 9J -If. 0.155% ) ; UV ( > ? y -Jl/) : 
X... (s) -219(49320). 232(sh). 266(25800) 
285(22060), 33Q(ah) 



(1R. 2R) -1 . 2 - 1 * * •> - 1 - (3 
-MJ7A-*n>fn-7iiJH - l l - (4- 
7*f-;u-3-t Ka*->-2-7"oeju7*y 
* > ) - 7 y x * - 3 (E).5 (Z) - J>" x y 

1 il^«icaiB©{t^!B3*SigL^. 
r&S&ttHrSttS" ; (a) f (? D D *jt-i, o.i60 
%) =48.1*6.3- : R, =0.50 C -> * * v /Sf&L 
: 1 ) ; 

UV(CHC1,) ; A.., (e) =270(27120). 286 
(23300). 323(14740) 



-617- 

Patent provided by Sughrue Mion, PLLC - httpyAwww.sughrue.com 



3 - (4-7*>*-!-kl f iitS'-2-r 
1 (c) £EWSCBH©<"fc£«5*Sli6Lfc. 



( 1 f 


».2R)-1.2-x #*•>-! 



























5 - n-7tt*-a-kri)*'/-2-r 

□ f«/7i-/*->) .*■>;!, - 

^.-j-.^AT-o^.r Ki (4R . 5 R ) - 4 . 5 
- x * * •> - 5 - (3-h'J7^tn>f-;u7» 
^ ;u ) -«y|.-2 (E) -i + -n- (f«l (b) ) 

frbvu (d) i msjcsaoib^fe* asiSLfe. 

S«6««a i [<*] P t*DD**i, 0.450X) 
= 41.1±2.2" :Rr =0.66 * y/ftSfx 

*•«/= 3 : 2 ) : IR(C8.C1.) : 2960. 2860. 1625, 
1325. U20CH-' 



»BB¥ 1-299283 (34) 

m 6 5 = ( 1 R ■ 2 S 1 - b £ o * >- - ^1 - 



s — — 

Jifiiti / f*ixf * («6 4) frt>«2 i 

..P.216~218' ; Iff] 8° (?DD*;i/i, 0.258 
%) -34.9±3.9* : [or] g°=73.8±6.3' 
( t 9 J — to* 0.160%) : 
BV {/ 9 J -to) : A... ( t ) = 219 (50140), 
232(sh). 266(26120). 286(22460). 320(15600) 



( 1 R ■ 2 s 















(1R. 2R) -1 . 2-X**>-l-7* 
-to) - 8- [4-7*f*-3-tKD4'>- 
2-rntr>«/7*y + ->) - * * * - 3 ' ( E ) . 
5 ( z ) -'/iyfr6Hl iRKclieMti 



awajattft ; r < = o.4i (-^*-* y/RStx*- 

ji>= 1 : I) : la) 8P-47.3±2.6' (*oo 
0.385%) 



(in, 


2R) -1 . 2 - X * * •> j J 















3 - (4 -r.tf*-3-t KD*f-2-r 

otfA7»;*i') - r d e ^ m; 7 * ^ * * a 

**»J.7"4F (HI (())i(4R, 
5R) - 4 . S-x#*->-S-7*.-to-'<'s 
t- - 2 (E) -it-*frf.fNl ( d ) 

f&Sr&tetflfci ; Rt -0.60 (-.+ +y/»Si^ 
;u = 3 : 2 ) 

( b * ( 4 R • jj-^-Z* -2~{eT- iT^ 

(2R.3R) - 2 . 3-X#*>-3-7* 
i n, -r a ,<j - n, t- e, ft 1 (b) iHMSKffllSOT 

»IlTt,-(i8afttiS&i*tt«i;i! 1 =0.38 



( -n* * y/ftKx *,u = 3 : 2) : [ or 1 g° = 
185 ±5.0" ( ? a d * ;u A . 0. 200%) 

( c ) (2R ■ 3 R ) - 2 ■ 3 - X .**■>- 3 

-7x^-7^V-)l< 
3-7a.-;u-ra7-2 (E) - x v 
feOTl (a) tH«5ictSffl©<t^«!)*9Siabfc. 
ffiSrea^-i- 5 ; R . =0.49 (-* 

ti'/Sllf-l'-l : 1 ) S !I(CH>C1 ,) : 3590. 
3040, 2980, 2920, 2870. 1605. 1080, 1070cn-' 
la) i" ( 9 o d 0.279%) =47.7 ± 3. 6 



















- 1 - - 







WKti / f-JH^T* («46 6) jtr <b W 2 £ 

..p. 219-221" : la) 8° o a * to J. * 0.160 
%) - 103. 1 ±6.3* i 0V ( y * y -JU) : 
(e) =221 (51180). 232(sh). 267(27040). 284 
(23840), 32 1 (16200) i UV ( 9 a a * to A ) : X ... 
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(e) =274(26080). 286(sh>. 330(sh) 

jaj ~ L J J - t \ h * b 1 1 £ 1 1 ^ * > ' - 



(lR.2R)-1.2-X#*£/-l-(3 
- h >J 7 * ta > ju 7 * i «- ) - 8- (3-7 

tffl,-(-t fa + i/-5-rni:*7»; + 
•>) -* 9 9 - 3 (E).5 (z) -i;iy*>4fl 

R , =0.21 ( ^* * y/BSU-"'" 3 : 2) 

( a ) lz4le7i,**'j*i7-7 , o£'n<7 

S * iux* n*>r \- V G 0 at*® 2 ■ 5 - i> t K 
o * -> - 3 - 7" o fc - ;u - 7 * h 7 * y V 5. 8 g * 
«fc 1 . 3 - 7 1 a * a A y 6. 1 «liSiffilC. a 
0(t*-Jtii0.5 gHitfSa*HA6.2 ei 
Aax_fc. SlSig^to^SiATK 2 4 i*IHfln»l~ 



?5B3¥ 1-293283 (35) 

i?9J3B*f V (3X 1S0«4) T»ilit-fc. £fc> 

-*fcttaj«".**5 o««Tiftr*u. fSB** pin 

ji£ ■>• ? n b > ? >'J 400 g 

«ais nsaafflft^si*,. -.p.69~7o- 
( b ' ?7^°^^I**^*"^°^~ 

3 - (3-7tf*-4-tKB*J--5-r 
d e ;i/ 7 i J * ■> ) -7 a H iv-f a ■? 4 K A x S> $ 

». p. 103-105* 

( c ) (IB . 2R) -1. 2 - x * ^ - 1 



3 - (3-Tt»*-4-trB*>-5-7' 
D f H> 7 * J * ■> ) -7"nlf"'-Pl7xi** 
X*^<7A7n-r^ K £ (4R. 5R) - 4 . 5 
-xtf*->-5- (3 - H7fl/*B^fl/7* 



i/u) (E) -x*->u*«H 

(d) il5lHEt:aa©<b^«-*9SitU/s. 
R f =0.54 (^t*y/»8lJ-«'-2 : 
frl 6 9 t (18. 2 S ) - 1 - b K o * ■> 



(lR.2S)-l-fcKn+f-I-(3- 
H7**D>t*7xi*) -8 - (3-7* 
*■ Ji/ - 4 - t K a * •> - 5 - 7 a .f ;u 7 * -/ * ■> ) 
- * 9 9 - 3 (E),5 (Z) - ?iy-2-U 
-7-J-*-4-*tV-4H-l--<y/i;5 
y-2 - */v*-vB|> f/HT.f A-fr?,e(2 £ H 

®T2s?att«- : 'H-NBR(CO,00) : « =7.91. 7.76- 
7.56. 7.50. 7.36. 7.05. 6.82. 6.41. 6.00. 
5.75. 5.47. 5.12. 4.45. 3.78. 2.65-2.35. 1.88. 
1.58, 0.94 PP > 



m 



em 



( 3 



(ID, 2 R ) - 1 . 2 " x # * i 
-9oa?3.-n>) - 8- (4 - 7-tf n> - 3 - 
tKf3*->-2-7*oe;b7*> , *i') -* 9 9 
-3 (E),5 (Z) -iJiyi'iWUBUKg 

• .p.76~77" : toe] 8° (9 a a & )U J* ^ 0.215 
%) -51.2±4.7" ; 

UV (?dd**.A) ;/..» ( e ) =271 (28160). 
285(sh), 321(15380) 

c a ' - 1 J - 1 ° o 7 i : & r - f - J i 7 - 



3 - (4 -7*f l»-3-t KD+'/-2-r 
atT/l/7 i y'*->) -rnf;u-h')7i-/V* 
?.*-^A7ov-f K C»11 (c) ) t (4R . 
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5R) - 4 . 5-x**i/-5 - ( 3 - * n n 7 
(E) 

( d ) ilii]H5£tIia©<t£'8!!£93iiLfc. 
j$SSer4tt«5; I <r J 8° ( * o o * ji-i . 0.541 
%) =63.9±1.8' 

( b ) j4R^|R^-4^5-x**->- S 

(2R. 3R) - 2 . 3-X#*->-3 - (3 
- 0 a a ■? *. ~n>) -rD^V-^i-iWl (b) 

Bf SeJittfe : R . = 0.23 * y/ftfijx*- 

;u = 4 : 1) : 
(<x) g° ( 9 n o */UJ., 0.30%) =184.7 ±3. 3 * 
( c ) j 2 g ._ 3 R ) o - 2 ^ 3 - x # * •> - 3 

3 - (3-#B"n7*ifl/) - 7* n 7" - 2 (E) 

iS!tS»tt«!i R » -0.22 (-n* * y/ftSlx^ 
;u- 7 : 3 ) ; IR (CH.Cl ,) ; 3580, 3040, 2980, 



?5 IS ¥1-299283 (38) 
2910, 2860. 1600. 1570. 1070co-' : ( cr ] g° 

0.334%) =47. 3 ±3.0" 
ffH7 1 : fflgggg^-l-fcKo»frjl_- 



f^i^ff ( 7 0) *> * 01 2 4 
H « tc « B © it £ «9 * S3 it L fc . 
». p. 217-219- : [or] 3°- <> # /-;u. 
0.160%) = 107.5 ±6.3" ; 

UV ( > ^ y - ;u) : ^ ... C e ) - 219(55060) . 
235 <sh). 267(27340). 284(23920). 320(16500) 
gH7 2 : jp, 



(1R.2R)-1,2-x**>-1-(3 
-?DD 7 x-;u) -10 - (4-7*^-^-3 
- t K D * •> - 2 - r D f )U 7 j, y * > ) - 6r * 
-3 (E),5 (Z) - if x V * & «4 1 t m » C 8 



ci. p. 61-62* : (or) 8° ( * o d * vu J. , 0 . 170 
%) = 52.9±5.9* s 

HMMu**i) : >(...(£) = 271 (27120). 
286(24800), 322(15400) 

( a ) MI 



3 - (<-Ttf *-3-k KB+J--!-r 
o tr ;i/ 7 * i ^ ) -fyf/l/- H7»iA*x 
*z.4J.7n^4 K CW29 (a) ) £ (4R. 
5R) - 4 . 5-I.-K*i>-5 - ( 3 - * a a 7 
* .=. _^ yh -2 (E) - it-*[«7 0 
(b) ] *£,«1 (d) <fcH«lCSH©<fc£®!£ 

aS&nSttfe : [<rl 8° oo**i» 0.391 
%) =61.4±2.S* 



«fi>-4-«^f-^X?.f-;u («7 2) fri«2 £ 

». p. 204-206* ; la] g° - (>?y-;u, 0.205 
%) =58.5 ±4. 9' i UV (> ^ y -«/) : ^ ... 
(e) -218(27940), 267 (13140), 285(11600), 
320 (ah) 

W 7 4 = _^1 R ^ 2 S ^ - ) - f p | i/ - 1 - 



(1R. 2R) -1 . 2-x#*->-l - (3 
- * h*> - 8 - ( 4 - 7 t f - 3 

-t rB*S'-!-rBt*7x;*n - * * 

? - 3 (E),5 (Z) - •>" x :/ * £, 0$ 1 £ H Hi C 
8SB©<t£"*l£93ifl Lfc. 

». p. 65-67- lit (;bb**4) ; -I ... ( t ) 
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?$Pfl¥ 1-299283 (37) 



= 271 (30360), 285(sh), 323(16600) 
tfj IS IS H « . *©j;-jK:SiSSn«. 
< a ) MR ■ 3 R I 7, J, ■ g =-M4 *~ " 



3 - (4-T-bf-Jf-3-tKo*->-2-r 
n e ;v 7 * V * -> ) -rofii-- H7ii<v* 
7.*J-Oi.-/oT-fK («1 Cc) ) t (4R. 
5R) - 4 . 5-X#*->-5 - ( 3 - > 

7*-^) - -<s i - i (E) -it-A'i^ 
Ml (d) tB»c«ifflft**t«f't. 
r$fSfer*ttfe : C er 1 8° a 0.315 
%) = 78.4±3.2 - 

( b ) ( I B ■ 5 R 1 1 - 4 ■ 5 - x * * •> - 5 



(2R . 3 R ) - 2 . 3-x#*->-3- (3 
- > h * •> 7 i - n> ) - 7 a '< / —frfr bOi 1 

(b) ^neaaoMftisi Lfc. 

fr&rattft: Rr -0.41 
= 3 ■ 2 ) i 



Iff] g° = (*oo*;u.fc N 0.567 %) =168.9 
+ 1.B' 

( c ) »R, 3^1-2^3- 1*^-3 



3 - (3-> h * •> 7 * i * ) - f o r - 
2 (E) -i;-*i>ti«(l (a) iH«C8Sa 

®H&nlJtt«J: R i =0.31 (-^*tt- y/ftfii?- 
iu-3 : 2) : IBCCH.Cl.) : 3550. 2890. 1580. 
1565. 1465. 1445. 1130cb-' 



ae>-r 4 * * ivjl^-t i\, (mi 4) t-bwzt 

ls!«K:«H»tt;£«J*IlilUfc. 

..p. 206-208' ; 1*1 B° - (> 9 J - * - 0. 293 

-99.7±3.4* s 
UV (> 9 J -;u) : i ... ( e ) =221 (57840). 
235(sh). 268(29360). 282(26400). 320(16800) 



m 7 6 : 




(1R. 2R) -1 . 2-x**>-l - (3 
- jf V * •> 7 * - If ) -10 - (4-7t^f- 
3-tKa*>-2-7"otT;u7x/*>) - 9 
f> - 3 (E).5 (Z) -yiyfriiXl 

».p.53* (efltfWKf^) :«I (?oo*;i-A): 
-I... (e) =272(29920). 285(sh). 323(15540); 
|<r| g° ( * n n * ii/A, 0.180%) -44.4±5.6' 



3- (4-7**-;l/-3-t.Kn*->-2-7* 

□ t ii/ 7 x y + •> ) — syf *- h 'J 

J-Unrn^ K (8(29 (a) ) t (4R 
5R) - 4 . 5-x#*->-5 - ( 3 - j» »■ * •> 



7 -«/h-2 ( E ) - jr. - ■>!, C W 

7 4 (b) ] A^Wl (d) ilsltttcffiaoffc-S- 

*S»&rStt«!J ; l») g° (?o D *;ui, 0.375 
%) =72.5±2.7 




■ .p. 187-188' ; tori g° ( > 9 J - n> . 0 . 150 
5€) =72.0±6.7" i 

m i l.„ ( e ) =222(55780), 

268 (27820). 282(25200). 321 (16200) 

ffl 7 8 : HR, 2S] -l-fcKP*->-l- 



<1R . 2R) -1 . 2 - x # * •> - (3-h 
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<■ 7 to * o > f- to 7 * •=- to ) - 8- (1-M7 
/V*B7tf*-3-t Ko*>7x./*-iO - 

*j?-3 (E).5 (Z) -s*xy*«&Wl£H 

•*K:«H«Mt£«J* Sit bfc. 

R, -0.23 (^** y/afBytffl" 3 : 2) 

/•s*h«6 2 (a) iHHIIcaamft^ft*!! 

r$fSfetlttt«!l i IB(CH,C1 .) : 3150. 2940, 1645, 
1625, 1380. 1210. 1150. 1125, 1020. 940a»-' 

( b 5 b. 7 o i Z 7 ' J y £ * " ^ T £ £ -~F 

3 - (4-h')7«/in7tffl'-3-tKn 
* •> v x v * •> ) -7"otr;u7n-?-( fif')7 

^ft*^*^^! (c) ipiw^aa® 

■>. p. 125 — 130- 



Kfllf 1-299283 (38) 

( c ) j IB. 2R) -1 .2-I.f^-l. 



3 - U-MI7**B7tJ*-3-U'B 
4> ■> 7 x / * •> ) -roflP - M) 7ii**^ 
*i.-SA7'a-7^ Ki (4R. 5R) - 4 . 5 - 
I # + i> - 5 - (3-h , ;?*'sl-o.**-«'7*- 
«, ) -^.y y - 2 (E) - it-i^iKIl Cd) 

R, = 0.56(^*-*>/g*fB5x5-/u=2: I) 
IQ_9_: _^_R ^ 2 S)^- ^-b KP4>--jL^ 



i-^t K o 7 5 y 2 5«« + <Z>mIi2«Sfi®-ft-& 
( 7 8 £H)7O8ng0 l OTKiftfllLfcTSSiC 
0. 1 N ©TkfiSHb* h +> 1 0 aitSDite. 

c©siss-&«!)«'Sa-e2 4i#rBia»L, «it 



'H-NHR<CD,00) :±=7.9'4. 7.78-7.46, 7.36, 
6.90. 6.36. 6.04. 5.74. 5.42, 5.12. 4.42. 
3.86ppn 

m 8 0 : j|^^)^-|-bF°^-j : 



(lR.2R)-1.2-x**i/-l-(3 
- V <} 7 *■ * o / * to 7 * - to ) - 8- (4-1- 
IJ 7 to* o 7 -b 1- to - 3 - t K o * > - 2 - 7" a 
t: n, 7 x V + •> ) - * * * - 3 (E),5 (Z) - 

R f - 0. 1 8 ( V to X V /»Bl^ 5:1) 

c a ' 3 7 f j. 7 h 'j 7 °7l,7* ') j~^T 

2 , 4 - •>- t K a * •> - 3 - 7* a f ;w - h •> 7 
^*o7-b f7x; yfri»!6 8 (a) ifittC 



fSfehSttft : IR(CH«Clt) : 3150, 2950, 2860, 
1640. 1620. 1500. 1295. 1210. 1150. 1120. 
1070ca-' 

( b ) 3 - j 4 - V g 7 ° 7 | ^ /»> - 3 - 



3 - (4 - F U 7**B?*?-^-3 - k Ka 
*>-2-7"Df;u7x^*i/) - 7"ntr;i/7a 
TO'iMJ7ii**!(74yfrifll ( c ) 

..p. 170-190* 

( c ) ( 1 R ■ 2 R ) - 1 ■ 2 - x * * > - 1 



3 - ( 4 - h >) 7**B7*f-*-3 - t Kd 
+ > - 2 - r a f ;u 7 x y * •> ) -rnt/u- h 
iJ7*i**">*.-<li^ 07 '< ft ( 4 R . 
5R) - 4 . 5 - x * + ■> - 5 - (3-H7* 
* a / * >\,7 * ~to) -~*'S h - 2 (E) - x + 
( d ) iH«caaolt^«ii Kit 
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R r - 0.55 ( ~>* * y/»8if«'= 2 : 1 
9i8 1 s (1R. 2S) - i - k p » •> - 



ft B8¥ 1-299283 (39) 

S ) - 1 - K n * •> - 1 - 



ftffl>f-fl/i^f/v (W8 0 £H)500nig£ 1 0-c 
K/SfilLfciSifitK. 0. 1 N V ') "> 

S«G. 6«!$SftlLfc. C fflSlS«^ft« 1 0 "C 

-ot^'J -y»£JBtt* i 'H-NHHCCO.OO) 
4 = 7.93. 7.77-7.60. 7.S0, 7.36. 6.92, 6.43. 
6.04. 5.73. 5.47. S.13. 4.47. 4.00. 2.50. 
2.38. 0.72pp. 



(1R. 2S) -1 . 2 - X * * •> - 1 - (3 
- h ') 7 to* <a } ?-JV7ii/H - 8- (4-T 

tf;u-3-t fDO-2-mi;*7»i* 

* ) - * ? * - 3 (E),5 ( Z ) - yiyfrt! 
R f =0.19 (^+ty/ftSlffl'=3 : 2) 
( a ) 3 - (4-7-te»^-3-bKt 



2-t KDti/-4 - >Jl/*7"h-7* h 7 x 

;yfr6IH5 8 (a) ilUciHoft^difS 
iSbfc. 



3 - 14-r-tf*- 



■j 7 * - ;u * * y < £l5«c«ffl<Mt 
( c ) I1B.25I - j ^ 2 g~ I 



IS) -1-tKt 



3 - H-Ttf*-3-tFBt'/-2-r 
□ f ;l/ 7 x ^ ;P * * ) -7'Dt'ft- h U 7 x i 
*^*i9i7a^-f K4 (4R. 5R) - 4 . 
5-x#+f-5 - I 3 - * ') 7 *> * 
x ;i> ) -«yh-2 (E) - x - ;u j!h <b 81 1 

8IB3 : | 1 R 2 1^ 



jftlCtS / ?-'H7,f ^ ( 0« 8 2 ) *^«2i 



(1R. 2R) -1 . 2 - x **•>-!- (3 
-l-'J7**B>f*7xA*) -10 - (4- 
7-fef->u-3-tKB*->-2-7"oe;u7xj 
5" * ) - f * - 3 ( E ) , 5 ( Z ) - X V fry. 

R, -0.17 * x/ftKx*;u- 3 i 2) 

aj^tSfitt. t ic Slit 2*1*. 

( a ) 5 - (4 -7-fe»^-3-b. P°f>- 



y y *> & Cfl 6 8 ( 
( b ) .5- 



-4-ji;u*Tr--7-feh7* 



^ n 1 £ 7 1 1 ju \ * f V - " t £ /T 



5 - (4 -7-fefA 
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5 - (4-7**-rt/-3-tKo*->-2-7' 
□ f ;u y x - /u f- * ) -"<y»*-m7xs* 
*^.*--5i\yt3T^ Ki ( 4 R . 5R) - 4 , 
5-x.-K*->-5 - (3- H7**D>fjl,7 
x^.;u) - -< y h - 2 (E) - x V - rt/ S> Ml 

(d) iHJStiiiigfflik^fe^ssitLfc. 

W 8 5 : jlR, |M - ^- t^QO- ^ 



»IH¥ 1-299283 (40) 



( 5 R . 6 S ) - 






1 7 ;b 



















(5R. 6R) - 5 . 6 - X * * •> - 1 . 1 . 
\ - Y- V y n>*a - \ 2 - (4-7-&-J-/U-3- 
t K □ * •> - 2 - 7" a £ ;U 7 * v» * > ) - Kf * 
-7 ( E ) , 9 ( Z ) -^lyi^HliMKg 

fciSfetett?" ; R. =0.24 (-N + iJ-y/ftgfx^- 

Jl> - 3 : 2 ) 

tfc*£IS*4l±. «(ilf. -i CSSit* *14. 

( a ) (2R.3R)-2.3-x.-K4^-7 
7 , 7 — K '* 7«-tn'v7^;-;i/ 

7 . 7 . 7-h'J7A»*Q • y h - 2 ( E ) 

(a) t|B]WlCtISflO<t-&%l 

*S3SS U/c. 

ifc*fettttft : R. =0.38 + 
>i> = 3 : 2 ) : Iff] 8° ( 9 a n * «* i .. 0 . 490 
5<) =I5.3±2.0* : IR ( tS<b> *■ u ^ ) : 3550. 



3430. 2900. 1180. 1125c.-" 

(2R. 3R) - 2 . 3 - X # * •> - 7 . 7 . 
7-h';7<u*n--sr^-/-;u*>€ifWl ( b ) <t 

•^iss + ^tsa^b-r srsttfe •. r , -o.63(~* 

* x/ft|-x*-/i< = 1:1): [orl ? 
0.210%) - 19. 5 ± 4.8* 
( c ) ( 5 R ■ 6R) - 5 . 6-iiBt»-l 



3 - (4-7**-*'-3-fcKD**:/-2-7' 
□ f A* 7 x — A- ) -rnfd/M) 
^ o A 7 n -7 4 K CCfll (c) ) t (4R. 5R) 
-4 . 5-X#*->-9 , 9 . 9-h'J7/u*o 
- J v - 2 (E) -X + -;H5'^0fll (d) i0 

Rfefatt**! : R, =0.56 ^/ft8xf* 
-3:2) 



(5R,6S) -|, l , J 



















WlS-f h/ («86) fri«ll2i 

-.P. 190-191' ; (<r) 8° (> 0.268 
%) =105. 2 ±3. 7' 8 UV ( / — rtO : 
A... (e) = 222(48800). 235 (sh). 267(25920), 
285(22920), 320(16000) 

w 8 8 ! j a - 4 i b V n I ^ A i 

T~1 Z ) ^ if x y - - 1_ - f * 



(4R. 5R) - 4 . 5 - X * 4* £/ - 1 . 1 . 
l-H)7**"-l 3 - (4-7*^^-3- 
tro*i--2-rDli)V7»/ti') - PI f 

* - 6 ( e ) . 8 ( z ) - x * h mi i m « C 
ffia©<b^!Bj*-aa ufc. 



-624- 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



( a ) f 4 R _ * R L - j, g 5 - | | * > ~ 8 f 

(2R.3R)-2.3-x*+->-6.6. 

6 _ y i) 7 n, it a — . + ■•>• y - ;u ^ £> Bti l (b) 
£P*J»tcSffl©ft£«J*S!itl'fc. 

f&i«H + -efeB H B ^-r 4i$ft&?4«% : R - =0-53 

(-*^>-/»ffii^^= 3 : 2) ; 1*1 g° 
a D + 0.290%) = 21.7 ±3.4* ;IR 

(CII.C1.) : 3050. 2980. 2930. 2810. 2730. 
1690. 1640. 1145CB" 1 

( b ) t A R 1 r, R ^ - 4 ^ 5 - x -it * •> - ^ ■ 



3 - (4-T*f-«'-3-b K 0*^-2-7" 
DtA7Wtf) _ ~t y ;u - |- U 7 * i il/ * 

s.*, J.-fa-r 4 K CW29 (a) ) t (4R . 
5R) - 4 . 5 - x # * •> - 8 . 8 . 8 - h >i 7 



»IBT 1-299283 (41) 

ISSrSK"*) : R. =0.69 l^^VftSi"' 

= 3:2) 

«<89 : <L 4 R . 5 R ) | | ^ 1_ | | ~ ^ 'j 7 



W£i5t4/f JH^t;!- ( 04 8 8 ) ^&e42i 

.. p. 150-152* : (or) 8° * / -A". 0.265 
%) =72. 5 i 3.8" ; UV ( > 9 J -«') : 
•...(«) -221(44680). 231(sh), 266(22560), 
28S(20560), 330(»h) 

ISi 9 0 : MR. 5S ) -|. 1 , l-HJ7» 



m 



(4R.5R)-4.5-x#+f-l.l. 
l-H7*ifn-12 - (4-T**-fl/-3- 
tfut'/-2-r»t*7»Mi') - Kt* 
-6 (E),8 (Z) -i/'xyA^WliPHSiCtS 



«Sfef*tt*l; Rf =0.31 y/ftSxf- * 

-3:2) 

(2R.3R) -2. 3-1**^-6.6. 
6-H7"'*»--'+t^-«'* , S'IKl (b) 

SferAtt®! : R f =0.64(-**y/ftSix?-;u 
-3:2) 

64 9 1 : j4R^5S)-^^, 1 3 l| V TJk. 



SEtJ/?-JHJf)i' (649 0) *^ <b 64 2 <!: 

..p. 180-182* i [<x\ 8° ( > 9 J 0.292 
JO -77. 1 ±3.4* ; UV (> -^) : 

(t) =222(47480). 231 (sh) . 267(24840). 



285(22120). 321(15800) 

W 9 2 = j 5 R L 6 S ^ - & - b K o * ^ - £ 2 



(5R . 6R) - 5 , B - X & * •> - 1 2-. 
(4 - 7*^-^-3 - t K n * •> - 2 - r n K* ;u 
7 W * ■> ) — K f * — 7 ( E ) . 9 ( Z ) -fx 
V**04 1 £n3**tC«IS©<b-&?-.*33itLA:. 
t£fS&«".tt«" ; Rr =0.43 

^=1:1) : [«] 8° (> 9 J -n,, 0.150%) 
= 22.0±6.7* i l-B (CH.CI.) : 3580. 2950. 1745, 
1655. 1625. 1600CB-' 

( a ) (4R.5R)-4.5-X**>-; 

y- 2 ( E ) -X7--A, 
(2R . 3R) - 2 . 3-x*+i/--7*^y 

-;n^?,«ii (b) 4H»-c«a«>ft-&«-**aia 

fS feT* tfc *&J : R r =0.29 («-**y/ft6Sx*/u 
-4:1); [a] S° ( * n o * /V A , 0.390%) 
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= 21.3±2.6" i IB (CH.C1.) : 2950. 
2860, 1690, 1640, 1100. 970c O -' 

< b > / 3 R ■- 6 . R L ~ % % & ^ j 



3 - (4 - 7tfn--3 - t Ko + 

(4R . 5R) - 4 . 5-x.-K*->-yy-2 
(E) - xi--n>fri,W 1 ( <J ) iB»KSa® 

«*6Hittfe ; t«) 8° o a 0.650 
%) = 23. 7+1.5" 



iH]»e«H«Mfc£*i*KiiL,fc. 

a. p. 205-207* : l«l g° (> 9 J - 0 . 278 
% ) = 115. 1 ±3.6* : 



ft B3¥ 1-299283 (42) 

UV ( * 9 J — to) ■ * ... ( t ) =222(50960). 
232(sh). 267(27400). 285(24000). 321(16400) 
i94 : ( 5 R . 6S ),- 5 -^f?. * g 7 1 g 



(5S . 6S) - 5 . 6 - X # * •> - 1 2 - 
(4-7tf^-3-tKD*i/-2-rDf;i- 
7 W * > > -Kf*-7 (E).9 (Z) -fx 

^&fg«%) ; lor] B" (j« 0.260X) 
= 136.2 + 3.8* ; 

UV * J -to) : X ... ( e ) -=221 (48040). 
271(28320), 327(13200) 

( a ) ( 4 S . 5 S ) - 4 , 5 -x** 

y-2 L&J -it-* 
(2S . 3S) - 2 . 3-i.f+'>-^7 , j; 

-ju**«>0U (b) sanity «j* SSiS 

Lfc. 

«fi(4tt«l:B. =0.27 * 



-5:1): let) & 19 
= 23.1 ±3.0* 



3 - H-7tJ'*-3-tFo*'>-2-r 

d e 7 * y * ■> ) -7 , oK*-H7t;** 

X*->>i7-DV^K («l (c) 3 £ (4S. 

5S) - 4 , 5-x.#*->V-/V-i (E) - 
x>-**&Wl ( d ) £|SJH6u:tfH<o 
S3 it L/c. 

iSS«fe7fttt«!l : l<rl 8° ( * n n 0.600 
%) = 24.8±1.6* 

frl 9 5 : ( 5 1 S ■ 6 R ) - 5 - b F o * -> 7 1 2 



Mftti n-ixf ^ (0J 9 4 ) frbWZ t 

-.P. 204-206- ; la) g° (> 9 J -to % 0.570 
% ) = 121. 1 ±1.8* ; 



UV (> * / : /!...( e ) =222(51240), 

235(sh), 267(27360), 284(21400), 320(16400) 
SSSfen&tffe i l«l F(»do**A,1.«1 
%) =20.6±2.3- 

9 6 : ( % B ■ 6 S ] I - 5 - b r o * •> 



(5R. 6R) - 5 , 6-x#*S/-14- 
(4 - T-fef-^-3 - t KD*i/ - 2 - T o fcT ;i/ 
7 x J * •> ) -Th7f*-1 (E),9 ( Z ) - 

««&»S»«H*fc : [*] P(#pp**4, 
0.424%) =66.5±2.4- : 

0l(*no**i) : J .. . ( I ) - 270 (28560) . 
288(sh), 324(15240) 

( a ) (5R.6R)-5.6-x.-K*>- 



-tFo*->-2- 



a s.J * •>) -«y**-MI7xi** 

K ( W 2 9 (a) 3 * <<R 
5R) -4 . 5-X**>-/V-2 (E) -x 



&iienil««!) : I«) 8° ( 9 a a 0.441 
=20.6±2.3 - 




HIST 4> * Ji> x * -r ^ («19 6) *>i«2i 

p. 193-195- : Icrl 8° (> * 0.284 
—71.1 ±3.5' : UV ( > 9 J — *) = 

(e) - 222(49320). 232(sh), 267<2S520> 
286(22680). 321(16000) 



»BBT 1-299283 (43) 

fl_g_g : j 5 'S- 6 R L ~ B - | | a * 



(5 S , 6 S ) - 5, 6-X#*f-14- 
(4-7tf-*-3-tKot'>-2-7'nfA 
7 x. y * •> ) - -r h 7 x * - 7 (E),9 (Z) - 

KtSfettttSft : I«l S° n o*^^> 0.463 
%) = 79.0±2.2' ; 

UV ( f o a * fl-i ) i A ... ( t ) -270(27120). 
288(sh). 326(14960) 

3 - (4-7**-n/-3-tKn*->-2-7' 

?.*^-5i.7-a-7^ K CH29 (a) ) £ (4S 
5S) - 4 . 5-x**->-^^-2 (E) -x 

- n- * & ei 1 (d) t « ca a<a ft-^ft * as 



d*;H« 0.472 



it l^fc. 

: ( crl S° ( 
% ) = 18.8 ± 2. r 

R R ) - S- fcKQ* 



WlSt5>f-«'ixf-' 1 ' ( 01 9 8) fri«2i 

..p. 193-195' i [al 8° (> * ^ 0 296 

%) =65.9 ±3.4' : 

UV ( > 9 / ■■ * ... < « 3 =222(49760). 

232(sh). 267(25800). 285(22520). 320(16000) 
m 100 : (SR. fi S ) - 1 




(5R.6R)-5.6-x#+>-l.l. 
I-H7WB-H - (4-7**^-3- 
t K o * > - 2 - 7* o f n- 7 i ^ * -> ) ~ * 5 
f # - 7 ( E ) . 9 ( Z ) - ->• x 4' * W I t 15 W 



jSfl&iittft s R . =0.32 

/U = 3 : 2 ) 

( a ) ( S R ■ B R ) t - 5 ^ 6 - x_**_^. ^ 



3 - (4-7tf*-3-t.KDti>-2-7 

o e * 7 * y * •> ) --<yf»'-MJ7»i)i'* 

XAiO/.ya-J'-f K C «1 2 9 (a) ) £ (4R . 
5R) - 4 . 5 - x # * •> - 9 . 9 . 9 - 7 
/u * a - 2 (E) -I + -ft(«8 6 (a) ) *- 
*Mi (d) iH«tcaHra{b^«5*SiilL/c. 
Satfittfe:R« -0.72 (-*•* x/ftKx^/u 

= 3:2) 

W 101 =. j 5 R f g g ) L- - | } I , 1 z j'j 7 g 



tt&1rS/ ft*'**?"' <»9 100) *<i«fl2i 
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UV (> 9 J : * ... ( » ) "222(48800). 

235<sh>, 267(25920). 285(22920), 320(16000) 
W 102 :«1~7 7CSS»U/;aiBt-)!fflja7, 

(1R . 2S) - l- tKD*^-l- 7j Li 

- r o f ;u ? , / + •> ) -<y?*-3 (E). 
5 ( Z ) -i^iy-2--(*-7-f#-i-* 
+ 7- 4 H-l - ~c :/ •/ fc- ? y - 2 - A >U # :/ & 
* I- <J 0 -i. IB : 

(1R.2S) - 1 - t KD*->- 1 - 7 jl - 
;u-l 0 - (<-7tf*-3-tfflt'/-Z 

-roe^7*>'*->) - *• * - 3 (E).5 (Z) 

4 H - 1 -«y'/fjy-2-*n.*yat h 'J 
US; 

(1R . 2S) -1-t K = t/-l-7^ 
Ji< - 9 - (4-7**n>-3-k K o * •> - 2 - 
7'Dfc';i/7xy*->) - 7 * - 3 (E),5 (Z) 



ft B3¥ 1-299283 (44) 

-yiy-2-^/u-7 -**-4-jI-*v- 
4 H — 1 -«y/K5y-! - * ;v # v 68 * r- V 

(1R. 2S) - l- tKa*i/-l - ( 3 - 
? a o 7 i -7b ) - 9- (4 - 7tf*-3-t 
f D4-i/-2-roe/U7*/*->) - / * - 3 
(E).5 (Z) -yiy-Z-U-1-?-i- 

* y»* MJ4i8i 

(1R. 2S) -1-tKo+f-l - (3- 
2 a o 7 _t - -1 1- ( 4 - 7-tf-*- 3 - 
tKD*>-2-7 , af;b7i>'*>) -»Vf 
*-3 (E),5 (Z) -J»iy-2--(*-7- 

* * - 4 -**V-4H-1 - *ey/t:5y-2 

:n.2S)-i-trot->-i-(3- 

7 ;u * a 7 * i n, ) - 8- (4-7**^-3- 

-3 (E),5 (Z) -i*xy-2-<{Ji/-7-* 
*-4-**V-4 H - 1 - « y •/ tr 9 - 2 - 



(lR.2S)-l-tKn*4'-l-(S- 
7/HI-B7***) - 9' - (4-7**fl/-3- 
b K D * •> - 3 - r n f ;i/ 7 * / * •> ) - J + - 
3 (E).5 (Z) -i/X>-2-'f*-7-^* 

-4 - * * v - 4 H — i -«y/t7y-2-* 

(1R.2S) - l- tKD*>-l - ( 3 - 
7**""7xiJU) -10 - (4-7-fe*>u-3 
-t Kn*'y-2-7'DB*7*/ + &) - * * 
-3 (E).5 (Z) - >-iy-2--f/V-7-f- 
*-4 - * + V - 4 H-l - -«•✓■/ tf5V-2- 

(1R . 2S) - l- trnti/-l - (3- 
Vll/tn?!-*) -1 1- (4-7**rt/-3 
-tKa*^-2-rnf/U7i/*i') — *} 'S 
t * - 3 (E).5 (Z) -*x:/-2--f;i/-7 
-f-^--4-**V-4H-l-^yVf7^- 
2 - b 'j « iB i 

(1R . 2S) - l- fcKa*->-l - (3- 



> h * ■> 7 * - ^ ) - 9- (4-7** ;i/ - 3- 
tKu*i/-2-7"ae>U7W*>>) — J j- — 
3 (E).5 (Z) -^iy-2--(*-7-f * 

-4 - * * v - 4 h — i - -< v ■/ t: 7 v - 2-* 

I1R. 2S) - l- tKD+i/-l - (3- 

> h + i' 7 x i * ) -1 1- ( 4 - 7 * * /u - 3 
-efB + >- j-rBU*7»; + !<) - $ y 

* * - 3 (E).5 (Z) - X y - 2 - -< - 7 

- * * - 4 - * + V - 4 H - 1 -^y/K, y - 
2 - A ;u # y K + MJnS; 

(IR.2S) -1-troO-l - (3- 

* ;u * * •> 7 * * * ) - 8- (4-7** n< - 3 
-tKnt4--2-riii;*7x/ + H - * * 

* - 3 (E).5 (2)-tfiy-2-U-7- 
tt-<-**y-4H-i--<y/i;?y-2 

- * /v*- yg-t h 'J 4 AS ; 

(1R. 2S) - l- tfB*i--i - (3- 

* n*#* i/y * s-n,) - 9- (4-7**;u-3 
-tKn*->-2-7*nt:7i/7*y*i/) - 7 * 
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-3 (E),5 ( Z ) XV - 2 - 4 - * 

* - 4 - * * V - 4 H - 1 --s-y/tr, v-2 - 

(1R. 2S) -1-tro + f-l - (3- 

* A * •> 7 * - .n* ) -10 - ( 4 - 7 -fe * * - 
3-tKn*>-2-T"of;U7W*->) - y 

* - 3 ( E ) . 5 (Z) ->'xy-2--fA-7- 

* * - 4 - * * v - 4 H - 1 - -^y/tfjy-! 

(1 R. 2S) - l- tt'Dti/-l - (3- 

* n, # + •> 7 * i A ) - 1 1 - ( 4 - 7tf *- 
3-t KB*>-J-rnliJU7*/*'/) - ■> 
yf* - 3 (E),5 (Z) - 4* I V - 2 - 4 A- - 

7 -**--4-;*-*v-4 H - i --sy/ejy 

- 2 - A ;u *• >■ 68 — h 'J -5 AS : 

(1R. 2 S ) - l- tKn + 'z-l - ( 3 - 
^ r- * > * /I/ .-K ^ A 7 * - «> ) - 9- ( 4 - 7 -b 

* ju - 3 - t Ko*i/-2-To*A7*>'*i/) 

- ./ * - 3 (E),5 (Z) -S>xy-2--<A- 
?-f-t-4-^t7-(H-l--<y/f5-/ 



!5 153 ¥1-299283 (45) 

-2-**#yBtH4Ali 

(1R. 2S) - l- tKQ*->-l - ( 3 - 
* h * is * A ** i A 7 * — A ) -10 - (4-7 
- t KD*>-2-7 - nf;i/7*/'* 
>) - -r * - 3 (E),5 (Z) - J? x y - 2 - •< 

«--i-»*-4-*tv-u-i-'«y/iJ 

{ 1 R , 2S) -1-tfn^-l - (3- 
> f*i-*;l/*i*7 i i*) - 1 1 - (4-7 
•b * A - 3 - t FDt!/-2-rBKfl,7*;* 
■>) - <5 v *• * - 3 (E).5 (Z) - V x y - 2 
H*-7-f^-4-*+V-4H-| - -< V 
•/ e 5 y - 2 - * a * y K + HHS: 

(1R. 2S) -1-fcK □ + •>-! - (3 . 
4-i/^DD7*i/l/) -10 - ( 4 - 7 * * A 
-3-tKo*->-2-7*nf;i/7x/ + >) - 
*• * - 3 ( E ) . 5 (Z) -i>xy-2--fA-7 

- 4 - * * v - 4 H - i -«y/t:5y- 
2-* ;u # y « * MJ 

(1R. 2S) -1-tK □*•>-!- (2. 



«-i/jnD7iiJH -10 - ( 4 - 7 -b * A 
-. 3 - b K d * •> - 2 - 7" a t" A" 7 * y * > ) - 
x*-3 (E).5 ( Z) -i)iy-J-<*-l 

- * * - 4 - *- * v - 4 h - i --^y/tfjy- 

2 - * ;u tf y 59 * h 'J ■Jifi ; 

(1R. 2S) -1-tKo + f- l- (3 . 
4 - > (■ * •> 7 * - ;u ) -10 - ( 4 - 7 -b * 
jv- 3 - t -7"atf/l-7W*->) 

- * A - 3 (E).5 (Z) -i/xy-2--fA- 
1-f*-4-*tV-<H-I--<f 1 /*f5i' 

-2-*«/*yBt.nn8i 

(1R. 2S) - l- tKo*i/-l - (2 . 
4-->"> t- * •> 7 :c - ;u ) -10 - ( 4 - 7 -b * 
>U - 3 - t Ka*>-2-rat;u7i/*>) 

- x A - 3 (E),5 (Z) -yiy-2-u- 
l-f*-4-ttV-4K-l - V •/ f 5 V 
-2-A;u*yfi9* MMABi 

(1R . 2S) -1-tKa+y-l - (2 . 
4 - ->• J< * A- 7 * - A ) -10 - ( 4 - 7 -b * A/ 
-3-tKo + i'-2-7ni:*7iy + i') - 



f A - 3 (E).5 (Z) -S>xy-2-4rt»-7 

- * * - 4 - * * v - 4 H - l --sy/ejy- 
2-**4iyB+Mj9iSi 

(1R. 25) - l- tKa*>-l - (3- 

•>• > * 7 ? / 7 * ^ a ) -10 - ( 4 - 7 -fe f- 
/u -3-t K n * •> - 2 - 7 d f ;u 7 * / * ■> ) 

- f A - 3 (E).5 (Z) --^xy-2--(^- 
7 - f*-4-**V-4H-l--<y/i;jy 
-2-AAtfyBr* hHAfi; 

103 : 63 1 ~101 CEUffltOiPKSOjttT, 

g 5 : 

(1R. ZS) - l- tKn+f-l - ( 3 - 
7 d =E 7 * - .ru ) - 8- (4-7-b* A - 3- t 
Ko*-y-2-rDK'A7*y'*i') -±49- 
3 (E).5 (Z) -i?xy-2--<A-7-9-* 
-4 - * * V - 4 H - 1 - «V/Y£=3V-2-* 

frifyBt h -. 

(1R. 2S) -l-fcKo + f- l- (3- 
7 a * 7 .*..=. A ) - 9- (4-7-b* Jb - 3- t 
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K o * •> - 2 - 7 o ;u 7 * J *•>) - J + - 
3 ( E ) , 5 (Z) - >-iy-2--(Ji/-7-f* 
-4 - * * V - 4 H - 1 - ^y/KJJ'-Z-* 

(1R. 2S) - l- tKn*->-l - (3- 
7* d * 7 * - /l' ) -10 - (4-7**- » - 3- 
tFotf-2-7Dt;«-7i;*i') - -f a - 
3 (E),5 ( Z ) 

-4-**V-4H- 1 - -<y/fc.-7V-2-* 

(1R. 2S) -1-fcKD+C-l - (3- 
7'ot7*i*] -1 I" (4-7**-f-3- 
t K a * •> - 2 - T □ f ;b 7 W * •> ) -4Xf 
* - 3 ( E ) . 5 (Z) - yxy-2--<^-7- 
f-*-4-**V-4 H - 1 -<y/K5y-2 
- * ;v *• y 69 r- 'J -J i ig : 

UR, 6S) -I , 1 . 1-M7**"- 
5 - t K n * •> - 1 3 - (4 - 7tf«'-3-t 
K a * •> - 2 - 7* a f ;u 7 i y» * •> ) -PJf* 
-7 (E).9 (Z) - i^xy-6--<^-7-5- 



* - 4 - * * V - 4 H - 1 - «y/U5y-2 - 
A/i-if ySt h 'J 7 ./« £ ; 

(5R. 6S) -1 . 1 . I-H7**n- 
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